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TTTLR OF T HE INVENTION 

METHOD AND APPARATUS FOR RECEIVING TELEVISION SIGNAL, 
BROADCAST DATA RECEIVING AND REPRODUCING APPARATUS, AND 
5 BROADCAST DATA RECEIVING AND REPRODUCING SYSTEM 



BACKGROUND OF THE INVENTION 



yi Field Of the Invention 

sLO [0001] The present invention relates to methods, 

apparatus, and systems for receiving a television signal, 

in receiving and reproducing broadcast data, and, more 

particularly to methods, and apparatus, and systems for 
receiving television signals, appropriate for use in the 

15 signal processing of a broadcast data receiving television 
receiver which receives, displays, and reproduces data 
content, broadcast from a broadcasting station, which 
contains multiplexed characters, pictures, audio, and video. 
Description of the Related Art 

20 [0002] It is increasingly the case that terrestrial and 
satellite broadcasting stations have begun to broadcast 
television signals which include data signals. In this so- 
called data broadcasting, data from the station is 
superimposed on a carrier frequency and transmitted using a 

25 broadcasting radio wave. The data, received and stored in a 
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receiver, is read into a personal computer or a dedicated 
terminal, and is then displayed using a widely available WWW 
(World Wide Web) browser software program. 

[0003] In addition to personal computers and dedicated 
5 terminals, the data broadcasting service may be received by 
Q a television receiver, and new services making use of data 
^ broadcasting are expected. Specifically, by installing a 
Cj receiver function for receiving broadcast data and a 
m reproducing software program (a browser) in a television 
fO receiver itself, one can easily gain access to a wide rang 
L,!^ of information (independent data broadcasting) and enjoy 

iZ, service in which information linked with a television 

O 

r: program is provided in text or pictures (program lined data 
broadcasting), even without a personal computer. 

15 [0004] Standards covering such service in Japan include 
ARIB STD B24 Standardized by the Association of Radio 
Industries and Businesses (ARIB). The construction of a 
television receiver for receiving satellite digital 
broadcast data will now be discussed referring to FIG. 25. 

20 The television receiver includes a tuner 251, a descrambler 
252, a transport decoder 253, an audio decoder 254, a video 
decoder 255, a D/A converter 256, a loudspeaker 257, a CPU 
(Central Processing Unit) 258, a graphics generator 259, a 
moving-picture plane 260, a still-picture plane 261, a 

25 character/drawing plane 262, an image synthesizer 263, and a 
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display unit 2 64. 

[0005] To transmit data, a broadcasting station encodes 
program data of ordinary television programs, audio data, 
and data to be broadcast. These coded signals are first 
5 multiplexed and modulated, and then transmitted from an 
□ antenna. The signal transmitted from the antenna is 

^5 delivered via a broadcasting satellite (BS) to a user 

W 

S| terminal such as a personal computer, a dedicated terminal 
§^ or a television receiver. 

10 [0006] In operation, the tuner 251 in the television 
L, receiver selects a signal within a frequency band of a 

channel corresponding to a program selected by the user from 

EH 

^ among the received signals. The tuner 251 demodulates the 
input signal, subjects the demodulated signal to an error 

15 correction process, generates digital data in a form called 
a transport stream (TS), and outputs the digital data to the 
transport decoder 253 via the descrambler 252. The 
transport decoder 253 then extracts a packet of the 
digitized data corresponding to the program selected by the 

20 user. 

[0007] Video data within the extracted packet is decoded 
by the video decoder 255, and is then sent to the moving- 
picture plane 2 60 within a graphics buffer. Audio data 
within the extracted packet is decoded by the audio decoder 
25 254, and is output to the loudspeaker 257. The broadcast 
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data in the extracted packet is sent to the CPU 258 and is 
decoded there. The decoded data is then stored in a data 
storage device. 

[0008] When the content of broadcast data is displayed, 
5 the CPU 25 8 reads data stored in the data storage device and 
Q converts the data into an image of characters and drawings 

through the graphics generator 2 59, and then sends the image 
Ci to the character/drawing plane 262 or the still-picture 

LI E 

^ plane 261 in the graphics buffer. The character/drawing 
^0 plane 2 62 mainly stores bit images of buttons serving as UI 
C (User Interface) in data broadcasting, text, graphics, and 

pictures, and the still-picture plane 2 61 mainly stores bit 
H images of photographic pictures. The image synthesizer 263 

performs a synthesis process for synthesizing graphic data 
15 stored in the moving-picture plane 260, the 

character/drawing plane 262, and the still-picture plane 261 

in the graphics buffer, and then outputs the synthesized 

data to the display unit 264. 

[0009] Digital data is commonly broadcast using the DSM- 
20 CC data carousel defined in the ISO/IEC Standard 13818-6. 

The broadcast data, filtered through the transport decoder 
253, includes text information, script information, picture 
information, and video and audio data, and the text 
information is described in the XML (extensible Markup 
25 Language) defined in the World Wide Web Consortium (W3C). 
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[0010] It has been recognized that convenience will be 
enhanced even further if the information delivered by data 
broadcasting service is displayed on a television screen and 
printed out for permanent record. To receive and print out 
5 the broadcast data, a personal computer receives the 
^ broadcast data at a broadcast data receiving board, stores 

the data and then prints out the data using a dedicated 
® application program such as, for example, the program 
Uj disclosed in Japanese Patent Laid-Open No. 11-313191, (Owada 
So et al.) which teaches a system that delivers information of 

H= newspapers, magazines, and posters to a dedicated terminal. 

Ms 

H= [0011] The above-described conventional art has 

Q disadvantages. In the above-described method of storing and 

printing data using a personal computer, the personal 
15 computer needs to be prepared with a required software 

program installed therewithin. Also, a display content is 

printed out "as is," in other words, the size and layout of 

characters are not optimized for printing. 

[0012] For example, in the system proposed by Owada et al . 
20 in the above-cited Japanese Patent Laid-Open No. 11-313191, 
data is merely delivered to a dedicated printer device. 
Thus, the user is unable to enjoy videos of broadcast 
display data content or digital broadcasting using the same 
device. 

25 [0013] In this way, the print content and the display 
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content are independently handled in the conventional art, 
and the receiver is a separate unit. This independent 
treatment limits functionalities, because, for example, a 
content creator (a provider) cannot deliver the display 
5 content as a print content, or cannot mix a button or an 

0 icon for content printing in a broadcast display data 
hO content. 

[0014] Also, since the display process and the printing 

m 

01 process of the broadcast data content are independent from 
10 each other in the conventional art, the display process of 
1=5= the broadcast data content cannot be concurrently performed 
m in parallel with the printing process. 

SUMMARY OF THE INVENTION 

15 

[0015] Accordingly, it is a first object of the present 
invention to provide a television signal receiving method 
and apparatus, a broadcast data receiving and reproducing 
apparatus, and a storage medium, each of which provides a 

2 0 novel service of printing out information in addition to the 

conventional data broadcasting service which permits only 
video and audio reproduction. 

[0016] In one aspect of the present invention, a 
television signal receiving apparatus for receiving 
25 television signals including broadcast data signals. 
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includes a receiver for receiving the data signals, an 
output unit for outputting the data signals, received by the 
receiver, to a display device, which displays an image 
including characters and/or pictures, generated from the 
data signals, a communication unit for communicating with an 
external device connected thereto, and a control unit for 
controlling the image to be displayed on the display device 
in accordance with results of communication with the 
^ communication unit. 

[0017] In another aspect of the present invention, a 
television signal receiving apparatus for receiving 
iZ television signals including broadcast data signals, 
Q includes a receiver for receiving the data signals, a 

display unit for displaying a plurality of images including 
15 an image relating to the data signals received from the 

receiver, a print data output unit for creating print data 
based on the data signals and for outputting the print data 
to a printer device, and a display control unit for 
monitoring the status of the printer device and for changing 
20 a display content to be presented on the display unit in 
accordance with the status of the printer device. 



[0018] In yet another aspect of the present invention, a 
broadcast data receiving and reproducing apparatus for 
receiving broadcast data and for presenting a variety of 
25 displays of data including the broadcast data, includes a 



print data output unit for forming print data based on the 
broadcast data and layout information and for outputting the 
print data to a printer device , and a control unit which 
generates display data based on the broadcast data and the 
layout information and displays the display data on a 
display unit^ while executing a script based on results of 
communication with the printer device. 

[0019] In yet another aspect of the present invention, a 
television signal receiving method for receiving television 
signals including broadcast data signals, includes the steps 
of receiving the data signals, outputting the data signals, 
received in the receiving step, to a display device, which 
displays an image including characters and/or pictures, 
generated from the data signals, communicating with an 
external device connected thereto, and performing controlled 
modification of the image to be displayed on the display 
device in accordance with communication results in the 
communication step . 

[0020] In a further aspect of the present invention, a 
broadcast data receiving and reproducing system includes a 
broadcast data receiving and reproducing apparatus for 
receiving broadcast data and for presenting a variety of 
displays of data including the broadcast data, and an 
external device with which the broadcast data receiving and 
reproducing apparatus communicates. The broadcast data 
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receiving and reproducing apparatus includes a receiver for 
receiving data broadcasting radio waves, an acquisition unit 
for acquiring at least one of moving-picture data, audio 
data, still-picture data, and character data multiplexed on 
5 the data broadcasting radio waves, a display unit for 

p displaying a variety of displays including the data acquired 
by the acquisition unit, a communication unit for 

%j communicating with the external device, and a display 

control unit for controlling the display unit to change the 

To display content on the display unit based on results of 

^ communications with the external device. 

In [0021] In a still further aspect of the present invention, 

^ a broadcast data receiving and reproducing system includes a 
broadcast data receiving and reproducing apparatus for 

15 receiving broadcast data and for presenting a variety of 

displays of data including the broadcast data, and a printer 
device with which the broadcast data receiving and 
reproducing apparatus communicates. The broadcast data 
receiving and reproducing apparatus includes a receiver unit 

20 for receiving data broadcasting radio waves, an acquisition 
unit for acquiring at least one of moving-picture data, 
audio data, still-picture data, and character data 
multiplexed on the data broadcasting radio waves, a display 
unit for displaying a variety of displays including the data 

25 acquired by the acquisition unit, a communication unit for 
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communicating with the printer device, a print data output 
unit for forming print data based on stored data, and 
outputting the print data to the printer device, and a 
display control unit which monitors the status of the 
5 printer device, and changes the display content on the 

2 display unit based on the status of printer device. 

^ [0022] In yet another aspect of the present invention, a 

'2 television signal receiving apparatus for receiving 

y I 

^ broadcast television signals including data signals, 
510 representing an image including characters and/or pictures, 
H= includes a receiver, a display device in communication with 
U1 said receiver by a signal outputter, a communicator 
connected to an external device, and a controller in 
communication with said communicator. The receiver receives 
15 the data signals, the outputter outputs the data signals 

received by the receiver to the display device, the display 
device displays an image including characters and/or 
pictures generated from the data signals, and the controller 
controls the image to be displayed in accordance with 
2 0 results of communication with the communicator. 

[0023] Further objects, features, and advantages of the 
present invention will be apparent from the following 
description of the preferred embodiments with reference to 
the attached drawings . 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0024] FIG. 1 is a block diagram showing the construction 
of a digital television receiver of a first embodiment of 
5 the present invention. 
~ [0025] FIG. 2 is a front view of a remote controller of 
,n the digital television receiver of the first embodiment of 
the present invention. 

"hi 

S=j [0026] FIG. 3 is a flow diagram showing part of the 

To operation of a data broadcasting browser in accordance with 

rr the first embodiment of the present invention. 

[0027] FIG. 4 explains XML data for a startup screen in 
accordance with the first embodiment of the present 
invention . 

15 [0028] FIG. 5 explains the XML data for the startup 
screen in accordance with the first embodiment of the 
pr es ent invent ion . 

[0029] FIG. 6 explains the XML data for the startup 
screen in accordance with the first embodiment of the 
20 present invention. 

[0030] FIG. 7 explains the XML data for the startup 
screen in accordance with the first embodiment of the 
present invention . 

[0031] FIG. 8 shows a display example of the XML data in 
25 accordance with the first embodiment of the present 
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invention. 

[0032] FIG. 9 explains XML data for a print screen in 
accordance with the first embodiment of the present 
invention. 

5 [0033] FIG. 10 explains the XML data for the print screen 
„ in accordance with the first embodiment of the present 
invention. 

- = 5 

^ [0034] FIG. 11 explains the XML data for the print screen 
^ in accordance with the first embodiment of the present 
'Mo invention. 

[0035] FIG. 12 is a flow diagram showing part of the 

1^ operation of the data broadcasting browser in accordance 

1/1 

Q with the first embodiment of the present invention. 

[0036] FIG. 13 is a flow diagram showing part of the 
15 operation of the data broadcasting browser in accordance 

with the first embodiment of the present invention. 

[0037] FIG. 14 shows a display example of the XML data in 

accordance with the first embodiment of the present 

invention . 

20 [0038] FIG. 15 is a flow diagram showing part of the 
operation of the data broadcasting browser in accordance 
with the first embodiment of the present invention. 
[0039] FIG. 16 is a flow diagram showing part of the 
operation of the data broadcasting browser in accordance 

2 5 with the first embodiment of the present invention. 
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[0040] FIG. 17 explains XML data for a print screen in 
accordance with a second embodiment of the present invention. 
[0041] FIG. 18 explains the XML data for the print screen 
in accordance with the second embodiment of the present 
5 invention. 

Q [0042] FIG. 19 explains the XML data for the print screen 
S in accordance with the second embodiment of the present 

UJ 

SI invention. 

m 

yi [0043] FIG. 20 is a flow diagram showing part of the 

-3 

rlO operation of a data broadcasting browser in accordance with 
the second embodiment of the present invention. 

m [0044] FIG. 21 is a flow diagram showing part of the 
operation of the data broadcasting browser in accordance 
with the second embodiment of the present invention. 

15 [0045] FIG. 22 shows a display example of the XML data in 
accordance with the second embodiment of the present 
invention . 

[0046] FIG. 23 shows the storage content of a storage 
medium that stores a program for executing a broadcast data 
20 receiving and reproducing method of the present invention 
and associated data. 

[0047] FIG. 24 shows a concept in which the program for 
executing the broadcast data receiving and reproducing 
method of the present invention and associated data are 
25 transferred from the storage medium to a computer, etc. 
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[0048] FIG, 2 5 is a block diagram showing the 
construction of a conventional television receiver which 
receives a satellite broadcast program. 

5 DESCRIPTI ON O F THE PREFERRED EMBODIMENTS 

j% [0049] Referring to the drawings, the embodiments of the 
^ present invention will now be discussed. 
First Embodiment 

TO [0050] FIG. 1 is a block diagram showing the construction 
^ of a digital television receiver 100 in accordance with the 
TZ first embodiment of the present invention. The digital 

television receiver 100 includes a tuner 101, a descrambler 
102, a transport decoder 103, an audio decoder 104, a D/A 
15 converter 105, a video decoder 106, a graphics buffer 121 

containing a moving-picture plane 107, a still-picture plane 
108, and a character/drawing plane 109, a graphics generator 
110, an image synthesizer 111, a memory 112, a modem 113, an 
IEEE1349 interface 114, an operation panel 115, a 
20 photosensor 116, an IC card controller 117, a CPU 118, a 

hard disk 119, a serial interface 120, and a bus 122. Also 
shown are a VTR (Video Tape Recorder) 130, a printer 131, a 
remote controller 132, a loudspeaker 133, and a display unit 
134. 

25 [0051] A signal, received from an antenna, is input to 
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the tuner 101. The tuner 101 demodulates the input signal 
and subjects it to an error correction process, and 
generates a digital data in a form called a transport stream 
(TS). The tuner 101 outputs the generated transport stream 
5 (TS) to the descrambler 102. The TS data output by tuner 
101 is scrambled to restrict viewing. Consequently the 

O 

^ descrambler 102 descrambles the TS data based on key 

S information contained in the TS data for descrambling and 

y key information output from the IC card controller 117. The 

-BO descrambled TS data is then output to the transport decoder 

H 103. 

H [0052] The IC card controller 117 includes an IC card 

D which stores contact information of a user and key 
information for deciphering key information used to 

15 descramble the TS data. The IC card controller 117 outputs 
the key information to the descrambler 102 when the tuner 
101 outputs the key information contained in the TS data. 
When the descrambler 102 receives unscrambled TS data from 
the tuner 101 the descrambler 102 outputs the TS data to the 

20 transport decoder 103. 

[0053] The transport decoder 103, upon receipt of the TS 
data, extracts a packet corresponding to a program selected 
by the user. The video data of the extracted packet is 
decoded by the video decoder 106, and is then sent to the 

25 moving-picture plane 107 in the graphics buffer 121. The 
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audio data of the extracted packet is decoded by the audio 
decoder 104 and is then sent to the loudspeaker 133 via the 
D/A converter 105. 

[0054] The broadcast data of the extracted packet is read 
5 into the memory 112 via the bus 122 to which the CPU 118, 
g discussed in detail below, is connected. After being 

decoded by the CPU 118, in a manner discussed in detail 
il below, the data broadcast data is stored in the hard disk 
i! 119. When the data broadcast content is displayed, the CPU 
10 118 reads data stored in a data storage device (not shown), 
^ converts the data into image data of characters and pictures 
through the graphics generator 110, and then sends the image 
data to the character /drawing plane 109 or the still-picture 
plane 108 in the graphics buffer 121. The CPU 118 performs 
15 processes under the control of programs discussed below. 

[0055] The image synthesizer 111 synthesizes and switches 
graphic data stored in the moving-picture plane 107, the 
character/drawing plane 109, and the still-picture plane 108 
in the graphics buffer 121, and then outputs the resulting 
20 data to the display unit 134. The display unit 134 displays 
the received image, and contains a memory storing 
information about display screen size, etc. The information 
in the memory of the display unit 134 is sent to the digital 
television receiver 100 through a serial bus 122 connected 
25 between the digital television receiver 100 and the display 
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unit 13 4^ and is then stored in the memory 112 controlled by 
the CPU 118 through the serial interface 120 and the bus 122. 
[0056] Also connected to the bus 122 are the IEEE 
(Institute of Electrical and Electronics Engineers) 1349 
5 interface 114 and the modem 113. The IEEE1349 interface 114 
allows the digital television receiver 100 to perform 

%o protocol communications with the VTR 130 and the printer 131. 
The modem 113, in a manner known in the art, is used to 

yi establish an Internet connection over a telephone line. 

^ [0057] Digital data is usually broadcast using the DSM-CC 
data carousel defined in ISO/IEC Standard 13818-6. The 

L, broadcast data, filtered through the transport decoder 103, 

f4 includes text information, script information, display 
layout information, print layout information, picture 

15 information, and video and audio data, and the text 

information is described in the XML (extensible Markup 
Language) defined in the World Wide Web Consortium (W3C). 
[0058] The first embodiment of the present invention 
employs, as a broadcast data reproducing XML, a 

20 specification based on an XHTML specification which is 
obtained by reformulating an HTML (HyperText Markup 
Language) 4.0 with XML 1.0. In the XML, an attribute 
(meaning) is imparted to a character string in a text by 
using tags (a portion enclosed between <xxx> and </xxx>). 

2 5 The tags are used in a nested structure. 
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[0059] The first embodiment of the present invention 
employs a CSS (cascading style sheet) as a display format 
and JavaScript in a script process. A DOM (Document Object 
Model) is used as a form to gain access to content data from 
5 the script. The first embodiment of the present invention 

„ uses an extended DOM LEVEL recommended by the W3C. 

Q 

5 [0060] The VTR 13 0 records and reproduces a program 

received by the digital television receiver 100. The 
^ printer 131 prints out an image on a recording medium such 
44) as a copy sheet in response to the print data sent from the 
H= digital television receiver 100. Referring to FIG. 2, the 
remote controller 132 includes various keys, as will be 

In 

O discussed later, and is used to control the digital 
television receiver 100 for various operations. The 

15 loudspeaker 133 outputs sound in response to the audio data 
output from the digital television receiver 100. The 
display unit 134 presents various displays in response to 
the video data sent from the digital television receiver 100. 
[0061] FIG. 2 is a front view showing the construction of 

2 0 the remote controller 132 for the digital television 
receiver 100 of the first embodiment of the present 
invention. The remote controller 132 of the first 
embodiment of the present invention includes a photosensor 
unit 201, a power key 202, a cursor key 203, a "d" key (d 

25 button) 204, a display key 205, numerical keys 206, a menu 
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button 2 07^ up/down keys 208, and color keys 209. FIG. 2 
shows only the keys for the function needed to discuss the 
present invention, and the buttons actually required in the 
digital television receiver 100 are not limited to these 
5 keys . 

_ [0062] The remote controller 132 is now described. The 

photo unit 201 allows infrared communications to be 
M established between the remote controller 132 and the 
Ln operation panel 115 of the digital television receiver 100. 
JQO The power key 202 switches the digital television receiver 
H 100 on and off. When the cursor key 203 on a joystick is 
M= tilted upward or downward, or rightward or leftward, a 
Q cursor is moved in the respective four directions. Pressing 

the joystick itself enters the determined cursor position. 
15 The "d" key (d button) 204 is used to display the broadcast 
data . 

[0063] The display key 205 switches the display on the 
display unit 134 of the digital television receiver 100. 
The numerical keys 206, a matrix of numerical keys, are used 

20 to enter numerals. The menu button 207 displays a menu 
screen on the display unit 134 of the digital television 
receiver 100. The up/down keys 208 are composed of two keys 
of one up key and one down key. The color keys 2 09 are 
composed of a blue key, a red key, a green key, and a yellow 

25 key arranged in a horizontal line. 
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[0064] The digital television receiver 100 of the first 
embodiment of the present invention will now be discussed, 
referring to flow diagrams of processes executed by the CPU 
118 as shown in FIGS. 1 through 16. 
5 [0065] FIG. 3 is a flow diagram showing the operation of 
the data broadcasting browser of the first embodiment of the 
present invention. When the user presses the d button 204 
ffi on the remote controller 132 during television viewing to 
Ln display the broadcast data, the CPU 118 starts a broadcast 
AjO data receiving and reproducing program (a browser) (step S3- 
1=^ 1). In this way, the browser controls the transport decoder 

103, thereby starting receiving the data broadcasting 
^ content transmitted in a data carousel method, acquiring the 

screen XML data and associated data such as a picture 
15 embedded in the XML data, and storing these pieces of data 
in the memory 112 (step S3-2). 

[0066] FIGS. 4 through 7 illustrate the example of the 
XML data for a startup screen on data broadcasting which is 
linked with a news program in accordance with the first 

2 0 embodiment of the present invention. Included in a portion 
enclosed between <head> and </head> tags are a title element 
indicating the title of a document, and a <script> element 
defining the script. Included in the <body> element 
indicating a body of data are an <object> element indicating 

2 5 the picture and video and audio, a <div> element indicating 
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an area on a screen, and a <p> element indicating a sentence. 

A style attribute complying with the CSS is described in 

each element, and coordinates, the size and color are set 

there during presentation. 
5 [0067] When the browser obtains the image related to the 
^ XML data, a script function described in an OnLoad attribute 
^* (indicated by the letter A as shown in FIG. 3) of the <body> 
^ tag in the XML data is executed as an initial script (step 
^ S3-3 of FIG. 3). The script is described between the 
l9o <script> tag and the </script> tag as shown in FIG. 4, and 

an initialize function (indicated by the letter B as shown) 
H is an initial script in the first embodiment. 

O [0068] The operation of the script process with reference 
to FIG. 4 will now be discussed. A browser process for the 

15 extended DOM-API called in the script process will also be 

discussed together therewith. In the initialize function on 
the start screen, a function querying whether the browser 
presently executing the script has a broadcast data printing 
function (as indicated by the letter C as shown). The 

2 0 browser in the first embodiment includes an extended DOM-API 
called GetBrowserSupport as an embedded API which is called 
from the script. When provided with a character string 
"print" as a parameter, this API returns the value 1 (having 
a printing function) or the value 0 (having no printing 

2 5 function ) . 
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[0069] Since each of the digital television receiver 100 
and the browser in the first embodiment has the broadcast 
data printing function, the return value of the API is 1. 
When the script is performed by a browser having no full- 
5 size display function, the return value of the API is 0. 
The script places the return value of the API into a 

Q 

^ visibility attribute that display permitted/display not 
m permitted of a "printing function button guide" (as 

in indicated by the letter D as shown) • 

fn 

jp [0070] After executing the initial script, the browser 

draws a button image and a text on the character/drawing 
Q plane 109 through the graphics generator 110 (step S3-4 in 
%l FIG. 3). At the same time, the browser controls the image 
^ synthesizer 111, thereby setting a synthesis process with 
15 the image on the moving-picture plane 107 (step S3-5 in FIG. 
3). 

[0071] FIG. 8 shows a display example of the XML data in 
accordance with the first embodiment of the present 
invention, displayed on the display unit 134 of the digital 

20 television receiver 100 using the browser. A rectangular 
area designated by a is a moving-picture window in which a 
moving picture is displayed. An image of the moving plane 
(a video of news here), which is typically displayed on an 
entire screen, is presented in a reduced scale. Presented 

25 on the remaining area other than the moving-picture window 
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are drawings and characters which the browser, (i.e., the 
CPU 118) renders using the graphics generator 110. 
[0072] The browser determines whether any action command 
has been input on the display on the screen shown in FIG. 8 
5 by the user (step S3-6 in FIG. 3). When the user enters any 
f=i action command, the browser determines whether the command 

is input by the d button 204 (step S3-7 in FIG. 3). When it 
Cl is determined that the user presses the d button 204, the 
S^: data broadcasting screen shown in FIG. 8 ends (step S3-12 in 
ro FIG. 3). When it is determined that the input is other than 
rr the input from the d button 204, the script in the content 
fZ corresponding to the action command of the user is executed 
(step S3-8 in FIG. 3). When it is determined the input is a 
switch command to another page, the process proceeds to step 
15 S3-2, else the process proceeds to step S3-10. 

[007 3] When it is determined in step S3-6 that no action 
command is input from the user, then the browser determines 
whether an action command defined by a broadcasting station 
is input (step S3-10 in FIG. 3). When it is determined that 
2 0 an action command defined by the broadcasting station is 
input, a script (not shown) described in the content 
corresponding to the action command is executed (step S3-11 
in FIG. 3) . 

[0074] The action command defined by the broadcasting 
25 station refers to an action such as performing a page 
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switching a predetermined time later, or modifying the 
display form. 

[0075] Presented on the right-hand side portion of the 
screen are panels which display detailed information such as 
5 "politics," and "economy." The user selects a desired panel 
using the cursor keys 203 on the remote controller 132 while 

2 this display is presented, and presses the enter key 203. 

^ In this way, the display screen is switched to another 

IP display (page) (a process designated by the letter E in FIGS. 

ffi 

4 through 7, and a process in step S3-9 in FIG. 3). 
[0076] A "print button guide" bearing the phrase 

rr "printing news summary" as represented by the letter b in 

FIG. 8 is presented because a variable indicating the above- 
referenced display permitted attribute is 1. The "print 

15 button guide" shows the mark of a red button and a 

description of function to be carried out. The b area in 
FIG. 8 has a meaning that "the pressing of the red button 
209 of the remote controller 132 performs a print function 
for printing the news summary." When the user presses the 

20 red button 209 on the remote controller 132 (shown in FIG. 

2 ) , the display screen is switched to a page for printing in 
the script function called KeyDown (as represented by the 
letter F in FIGS. 4 through 7 and step S3-9 shown in FIG. 3). 
[0077] FIGS. 9 through 11 illustrate the XML data for 

2 5 performing the printing process in accordance with the first 
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embodiment of the present invention. In the same manner as 
in the above-referenced startup, the broadcast data 
extracted by the transport decoder 103 is read into the 
memory 112, and the initialize function defined by the 
5 onload attribute of the body element is performed (step S3-2, 
„ and step S3-3 in FIG. 3, A and B in FIGS. 9 through 11). 
^% The initialize function reads the extended DOM-API called 
r^. prnSetReady. When this function is called, the browser 

H =^ 

performs the process shown in FIG. 12. 

VO [0078] The operation of the browser will now be discussed 
with reference to FIG. 12, a flow diagram showing part of 
the operation of the data broadcasting browser in accordance 

O with the first embodiment of the present invention. The 

browser examines a device connected to an external bus (the 

15 IEEE1394 serial bus in the first embodiment), and determines 
that the device has a printing function (step S9-1 shown in 
FIG. 12). In the first embodiment, the browser reads a 
configuration ROM area in each IEEE1394 device (node), and a 
value at a unit_spec_id area, thereby determining whether 

2 0 the device has the printing function. 

[0079] When the browser finds a printer (Yes in step S9-2 
shown in FIG. 12), the browser reads and stores an ID of the 
device (step S9-3 ) . In the first embodiment, a CRC value at 
the configuration ROM is used as the device ID. Since the 

2 5 node ID identifying the device on the bus changes a bus 
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reset taking place subsequent to the detachment of the 
device in the IEEE1394, the present node ID of the device is 
checked using the device ID in the embodiment, and commands 
are sent to the same printer subsequent to the bus reset. 
5 [0080] The browser transmits, to the printer, a power 

_ command defined in the IEEE1394 AV/C Standard (step S9-4 

O 

^ shown in FIG, 12), transitions the printer to an on state, 

ffl and returns 1 as a return value (step. S9-6 shown in FIG. 12). 

m When no printer is found (No in step S9-2 shown in FIG. 12), 

the return value of 0 is returned (step S9-5). 
M [0081] When 0 is received as the return value of the 
|=L prnSetReady in the initialize function in FIGS. 9 through 11, 
p a message reading "no usable printer is available" is 

displayed on a status display area, and this script process 
15 ends. The status display area, arranged in a predetermined 

area of the display screen, is used to describe the present 

status including communication results with the printer. 

The status display area is represented by the letter C in 

FIG. 14. 

20 [0082] When no printer is found, an extended DOM-API 

called prnGetSpec is read (D in FIGS. 9 through 11). FIG. 
13 shows the browser process in this case. 
[0083] FIG. 13 is a flow diagram showing part of the 
operation of the data broadcasting browser of the first 

25 embodiment of the present invention. The browser queries 
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the printer about the manufacturer's name thereof (step S9- 
12) when a first parameter is set as a character string 
"maker" (Yes in step S9-11). When the manufacturer's name 
is identical to "canon" set in a second parameter (step S9- 
5 13), a return value of 1 is returned (step S9-15), Since 
O the manufacturer's name is queried, no data train is shown • 
^ [0084] The browser queries the printer about a sheet size 

m 

%J presently printable (step S9-17) when a first parameter is 

Lfl 

m set a character string "size" (Yes in step S9-16). When the 

J.0 sheet size coincides with a sheet size "A4" set in a second 

-L, parameter (step S9-18), a return value of 1 is returned 

lfl ( step S9-20 ) . 

[0085] When any of sheet sizes A4 and A3 is printable in 
the script process shown in FIGS. 9 through 11, the status 

15 display area presents a message reading "ready to print". 

When neither the A4 sheet nor the A3 sheet is printable, the 
status display area presents a message reading "printer is 
not compatible with the required sheet size." A display 
screen is organized in accordance with step S3-2 through 

20 step S3-5 in FIG. 3. FIG. 14 shows a resulting display. 

[0086] FIG. 14 illustrates the display example of the XML 
data in accordance with the first embodiment of the present 
invention. When the user presses the enter key 203 on the 
remote controller 132 with the cursor placed on the print 

25 start button, the print function of the script shown in FIGS. 
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9 through 11 is executed (E shown in FIGS. 9 through 11)/ 
and prnStart of the extended DOM-API is called. In response 
to the call/ the browser performs the process shown in FIG. 
15. 

[0087] FIG. 15 is a flow diagram showing part of the 
operation of the data broadcasting browser in accordance 
with the first embodiment of the present invention. The 
p browser checks whether the printer 131 is now printing (step 
yi SlO-1). When the browser determines that the printer 131 is 
Si) not printing, a XML data file in response to the parameter 

is read into the memory 112, and image data required for the 
object element in the XML data is read (step SlO-2). 
[0088] The browser further performs rendering in 
^ accordance with a style definition (step 310-3), and stores 
15 the data in the hard disk 119 (step SlO-4). The data is 
transferred to the printer 131 (step SlO-5). 

[0089] In the print function of the script shown in FIGS. 

9 through 11, a value is set in a timer (not shown) (see F 

in FIGS. 9 through 11). The script function is thus 
20 periodically called. In a call process, i.e., the 

process_timer_event , the extended DOM-API of prnGetStatus is 

called together with the parameter "printing" (see G in FIGS. 

9 through 11). FIG. 16 shows this operation of the browser. 

[0090] FIG. 16 is a flow diagram showing part of the 
25 operation of the data broadcasting browser in accordance 
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with the first embodiment of the present invention. The 
browser responds to the call of the prnGetStatus . When the 
first parameter is "printing," the browser sends a status 
query command (step SlO-12) to the printer 131. The browser 
5 checks whether the printer 131 is now printing (step SlO-13). 
When the printer 131 is now printing, the return value is 1 

^ (step SlO-15). When the printer 131 is not printing, the 

ffi return value is 0 (step SlO-14). 

Ul [0091] The process returns in the script function 

5 i i 

6 process_timer_event shown in G in FIGS. 9 through 11, when 
N= the printer 131 is printing. When the printer 131 is not 

M printing, the browser sets "err_stop" to the parameter and 

1 11 

p calls the prnGetStatus again. After checking that the 

printer 131 is not in an error stop (operational steps from 

15 step SlO-16 through step SlO-20 in FIG. 16), the browser 
calls a finished function, displays a message reading 
"printing completed," and ends the process. 

[0092] The digital television receiver 100 of the first 
embodiment of the present invention includes the antenna and 

20 the tuner 101 for receiving the broadcast data, the 

descrambler 102 for acquiring the video data, the audio data, 
the image data, and the character data multiplexed in the 
data broadcasting radio wave, the memory 112 for storing the 
acquired data, the hard disk 119, the display unit 134 for 

25 displaying a variety of data, the IEEE1349 interface 114 for 
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communicating with the printer 131, and the CPU 118 which 
controls the generation of the print data based on the 
stored data and output of the print data to the printer 131, 
the monitoring of the status of the printer 131, and the 
change of the display content of the display unit 134 in 
response to the status of the printer 131. By this 
arrangement, one of ordinary skill in the art will 



w appreciate that the digital television receiver 100 has 
U1 several advantages. 

& [0093] For example, in addition to the conventional data 
H= broadcasting service that permits video and audio 
H reproduction only, the present invention provides a new 
Q service in which the printer 131 in communication with the 

digital television receiver 100 prints out information. 
15 [0094] Also, unlike in the conventional art, the user of 
the present invention may print out related and detailed 
print data on the printer 131 only by operating the buttons 
on the remote controller 132 attached to the digital 
television receiver 100 while the user views the digital 
2 0 content of the ordinary broadcast display data. 

[0095] Still further in step with the progress of the 
printing process of the printer 131, the display content of 
the broadcast data on the display unit 134 of the digital 
television receiver 100 is changed, and the user thus 
25 monitors the progress of the printing process on the digital 
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television receiver 100. This arrangement enhances the ease 
of use of the apparatus . 

[0096] Even when the printer 131 is malfunctioning such 
as, for example, when paper jams, a message prompting the 
user to take a proper solution step is displayed on the 
display unit 134 attached to the digital television receiver 
100. 

[0097] The broadcasting station may deliver a data 
broadcasting program such as "a guide to the use of a 
printer" to the user who has purchased a new printer. The 
user learns the use of the printer or the replacement method 
of an ink cartridge while watching the program by operating 
the remote controller 132 of the digital television receiver 
100. In such a case, the user can switch the video and 
audio and a presentation of pictures and characters. The 
user thus effectively learns the use of the printer. 

Second Embodiment 

[0098] A digital television receiver 100 of a second 
2 0 embodiment of the present invention has a structure 

identical to that of the first embodiment. The digital 
television receiver 100 of the second embodiment includes a 
tuner 101, a descrambler 102, a transport decoder 103, an 
audio decoder 104, a D/A converter 105, a video decoder 106, 
25 a graphics buffer 121 containing a moving-picture plane 107, 
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a still-picture plane 108, and a character/drawing plane 109, 
a graphics generator 110, an image synthesizer 111, a memory 
112, a modem 113, an IEEE1349 interface 114, an operation 
panel 115, a photosensor 116, an IC card controller 117, a 
CPU 118, a hard disk 119, a serial interface 120, and a bus 
122 (see FIG. 1). Also shown are a VTR (Video Tape 
Recorder) 130, a printer 131, a remote controller 132, a 
loudspeaker 133, and a display unit 134. 

[0099] The remote controller 132 of the second embodiment 
of the present invention includes a photo unit 201, a power 
key 202, cursor keys 203, a "d" key (d button) 204, a 
display key 205, numerical keys 206, a menu button 207, 
up/down keys 208, and color keys 209 (see FIG. 2). 
[0100] The digital television receiver 100, the VTR 130, 
the printer 131, the remote controller 132, the loudspeaker 
133, and the display unit 134 of the second embodiment of 
the present invention are identical in structure to those of 
the first embodiment of the present invention, thus further 
discussion thereof is omitted. 

[0101] The operation of the digital television receiver 
100 of the second embodiment will now be discussed with 
reference to FIGS. 17 through 22. 

[0102] FIGS. 17 through 19 explain the XML data for 
printing in accordance with the second embodiment of the 
present invention. In the second embodiment, as in the 
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first embodiment/ the browser reads the XML data into the 
memory 112 of the digital television receiver 100, and the 
initialize function defined by the onload attribute of the 
body element is executed (see A in FIGS. 17 through 22). In 
5 the initialize function, a status display reading "connect 
printer" is set and returned. The browser performs a 
rendering process, and presents a display on the display 
ffl unit 134. 

yi [0103] When the user connects the printer 131 to the 

lW) IEEE1394 bus of the digital television receiver 100, or when 

the user switches on the printer 131, a script function set 
Ll in the onoccur attribute of <de_item> contained in an 
~ <de_event> element described in (I) in FIGS. 17 through 19 
^ is executed. In the second embodiment, the 
15 onoccur="process_device_event" is described, and this 
function is executed. The description of 
device_group=" printer" means that the script function is 
executed in response to only an event from the printer 131. 
[0104] As shown in D, E, F, G, and H in FIGS. 17 through 
20 19, the process_device_event function determines the content 
of the event, and modifies the display content in response 
to the event. For example, when the event is 

"device_attach" meaning that the printer 131 is connected to 
the digital television receiver 100, the display unit 134 
25 displays a message reading "printer is recognized, and 



• 



- 34 - 

checked" and the extended DOM- API querying the 
specifications of the printer 131 is called. The content of 
the event "print_f inished" presents a message reading 
"printing completed" on the display unit 134. 
5 [0105] The operation of an event monitoring task in the 
data broadcasting browser for issuing the events will now be 

O 

^ discussed referring to FIG. 20 and FIG. 21. 

ffl [0106] FIG. 20 and FIG. 21 are flow diagrams showing part 

h. a 

Ln of the operation of (the event monitoring task by the 

Li I 

£0 browser) of the data broadcasting browser in accordance with 
the second embodiment of the present invention. The event 

l=i monitoring task is initiated when the CPU 118 of the digital 

Q television receiver 100 receives an interrupt from the 

IEEE1394 interface 114 (step S12-1), and reads the content 

15 of information from the IEEE1394 interface 114 (step S12-2). 
[0107] When the interrupt is a bus reset (Yes in step 
S12-3), the browser reads and stores a list of devices 
currently connected to the IEEE1394 bus, compares the list 
with a previously stored list to determine whether any 

20 device is added (step S12-4). When it is determined that a 
device is added (Yes in step S12-5), the browser reads a 
unit_spec_id area of the configuration ROM of the added 
device, and recognizes the type of the added device (step 
S12-6) . 

25 [0108] When the type of the device is identical to the 



one set in the device_group attribute in the <de_item> 
element of the XML data shown in FIGS. 17 through 19 (step 
S12-8), the browser compares the device with the value set 
in the event_id attribute in the <de_item> element ( step 
S12-13) . 

[0109] Since no particular event_id is specified in the 
XML data shown in FIGS. 17 through 19, all of the event_ids 
are considered. Values are set for a variable DeviceGroup 
of an object called document .currentEvent which is an object 
accessible from the script, and for a variable Event ID 
(step S12-14), and a script function set in the onoccur in 
the <de_item> element is called (step S12-15). 
[0110] For example, when the printer 131 is connected to 
the IEEE1394 bus of the digital television receiver 100, the 
value "printer" meaning a printer is set for the DeviceGroup 
variable, and the value "device_attached" meaning that the 
device is connected is set for the Event ID variable. The 
script function called process_device_event in FIGS. 17 
through 19 is executed. 

[0111] When it is determined in step S12-3 that the 
interrupt is not a bus reset, the browser determines whether 
a command from an external device is received (step S12-9). 
When it is determined that a command has been received, the 
browser reads the data from the IEEE1349 interface 114 (step 
S12-10), recognizes the type of the device from which the 
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command is originated (step S12-11), and proceeds to step 
S12-12. When the type of the device is identical to the one 
set in the device_group attribute of the <de_item> element 
in the XML data shown in FIG. 17 through FIG. 19, the 
5 browser proceeds to step S12-13, and takes the same process 
as already discussed. 
™ [0112] Like the first embodiment, the digital television 
^ receiver of the second embodiment of the present invention 
.2 provides a new service in which the printer 131 communicable 
^0 with the digital television receiver 100 prints out 
^ information, in addition to the conventional data 
H= broadcasting service that permits video and audio 
m reproduction only. 

15 Alternate Embodiments 

[0113] In the first and second embodiments of the present 
invention, data presently being broadcast is received and 
reproduced. However, it is to be appreciated that the 
present invention is not limited to this arrangement. For 

20 example, when a broadcast program, stored in the VTR 130, is 
reproduced, and when a digital content stored in the hard 
disk 119 in the digital television receiver 100 is 
reproduced, the same advantages are provided. 
[0114] In the second embodiment, the display content of 

25 the status display is changed to "running out of paper," for 
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example, when the digital television receiver 100 receives 
an event from the printer 131. Nevertheless, as one of 
ordinary skill in the art would appreciate that the present 
invention is not limited to this arrangement. For example, 
5 a moving picture or an audio sound may be switched in 

response to an event from the printer 131. When the digital 
2 television receiver 100 receives a command such as of 
^ running out of ink from the printer 131 as shown in G in 
Iff FIGS. 17 through 19, the moving picture or the audio sound, 
tp being reproduced in the moving-picture area (the area 
represented by a in FIG. 22) in the event process, is 
[T switched. 

[0115] In each of the first and second embodiments, the 
^ digital television receiver 100, the VTR 130, the printer 
15 131, the loudspeaker 133, and the display unit 134 are 

separately arranged. However, the present invention is not 
limited to this arrangement. The digital television 
receiver 100, the VTR 130, the printer 131, the loudspeaker 
133, and the display unit 134 may be integrated into a 
20 single unit. 

[0116] A printer is cited as the external unit 
communicable to the digital television receiver 100 in each 
of the first and second embodiments. Nonetheless, it is to 
be appreciated that the present invention is not limited to 
25 this arrangement. The external device may be a multi- 
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function peripheral (MFP) having an image reading function, 
a printing function, and a facsimile function. 
[0117] The present invention may be implemented in a 
system constructed of a plurality of apparatuses or may be 
5 implemented in a standalone apparatus. For example, a 
storage medium storing a program code of software for 
carrying out the functions of the embodiments may be 
^ installed into a system or a apparatus, and a computer (CPU 
z} or MPU) in the system or the apparatus reads the program 
iH) code stored in the storage medium. The object of the 

present invention is thus achieved. 
iZ [0118] The program code itself read from the storage 
O medium performs the functions of the above embodiments, and 

the storage medium storing the program code falls within the 
15 scope of the present invention. Storage media available for 
feeding the program code may include, for example, a floppy 
disk, a hard disk, an optical disk, a magneto-optical disk, 
a CD-ROM, a CD-R, a magnetic tape, a nonvolatile memory card, 
ROM and the like. Also, the program code may be downloaded 
2 0 through a network. 

[0119] By executing the program code read by the computer, 
the functions of the embodiments are performed. Furthermore, 
an OS (operating system) running on the computer performs in 
part or in whole an actual process, thereby executing the 
2 5 functions of the above embodiments. This arrangement also 
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falls within the scope of the present invention. 



[0120] 



The program code from the storage medium is read 



into a memory incorporated in a function expansion board in 
the computer or in a function expansion unit connected to 
5 the computer. The CPU mounted on the function expansion 
board or the function expansion unit performs partly or 

Q 

entirely the actual process in response to the instruction 

tn 

from the program code. The functions of the above 
embodiment are executed through the process. Such a program 
ip code falls within the scope of the present invention. 

[0121] FIG. 24 shows a concept in which a software 
rr program for executing the broadcast data receiving and 
*i? reproducing method of the present invention and related data 
H are delivered from a storage medium 241 to an apparatus 24 2 
15 such as a computer. The software program for executing the 
broadcast data receiving and reproducing method of the 
present invention and the related data are delivered by 
inserting the storage medium 241^ such as a floppy disk or a 
CD-ROM, into a socket 243 of a storage medium drive mounted 
20 on the apparatus 242. The software program and the related 
data are used by installing the software program and the 
related data in a hard disk, and then by loading the 
software program and the related data onto a RAM, or by 
loading the software program and related data directly on 
25 the RAM without installing the software program to the hard 
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disk. 

[0122] When the software program of the broadcast data 
receiving and reproducing method is executed on the digital 
television receiver 100 of each of the first and second 
5 embodiments, the software program and related data are fed 
to the digital television receiver 100 through the apparatus 

2 such as the computer as shown in FIG. 24, or the software 

^ program and related data are stored beforehand in the 
digital television receiver 100. 

%0 [0123] FIG. 23 illustrates the memory structure of the 
storage medium that stores the software program for 

^ executing the broadcast data receiving and reproducing 

method of the present invention and the related data. The 

^ storage medium includes a storage content such as volume 

15 information 231, directory information 232, a program 

execution file 233, and a program related data file 234. 
The software program for executing the broadcast data 
receiving and reproducing method of the present invention is 
program-coded in accordance with the above-referenced flow 

20 diagrams and control procedures. 

[0124] Each of the above-referenced embodiments uses the 
IEEE13 94 for connection with an external device. 
Alternatively, another bus system or a network system may be 
employed . 

25 [0125] In accordance with the present invention, the 
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digital television receiver of the present invention 
provides a new service in which the printer 131 communicable 
with the digital television receiver 100 prints out 
information, in addition to the conventional data 
5 broadcasting service that permits video and audio 
reproduction only. 
4f [0126] Unlike in the conventional art, the user prints 
^ out related and detailed print data on the printer 131 only 

by operating the buttons on the remote controller 132 
Wp attached to the digital television receiver 100 while the 
= digital content of the ordinary broadcast display data is 
H viewed. 

m [0127] In step with the progress of the printing process 

Q 

H of the printer 131, the display content of the broadcast 
15 data on the display unit 134 of the digital television 
receiver 100 is changed, and the user thus monitors the 
progress of the printing process on the digital television 
receiver 100. This arrangement enhances the ease of use of 
the apparatus. 

20 [0128] Even when the printer 131 is malfunctioning such 
as when paper jams, a message prompting the user to take a 
proper solution step is displayed on the display unit 134 
attached to the digital television receiver 100. 
[0129] The broadcasting station may deliver a data 

25 broadcasting program such as "a guide to the use of a 
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printer" to the user who has just purchased a new printer. 
The user learns the use of the printer or the replacement 
method of an ink cartridge while watching the program by 
operating the remote controller 132 of the digital 
television receiver 100. In such a case, the user can 
switch the video and audio and a presentation of pictures 
and characters. The user thus effectively learns the use of 
the printer. 



m [0130] While the present invention has been described 

m 

^ with reference to what are presently considered to be the 

preferred embodiments, it is to be understood that the 
rr invention is not limited to the disclosed embodiments. To 
Si the contrary, the invention is intended to cover various 

5 — ^ 

''^ modifications and equivalent arrangements included within 
15 the spirit and scope of the appended claims. The scope of 
the following claims is to be accorded the broadest 
interpretation so as to encompass all such modifications and 
equivalent structures and functions. 



